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Curved Members 


SIMPLY SUPPORTED ARCH 

Increase in the calculational complexity is found in dealing with structures and 
machine parts made in the form of circular frames and arches [137, 153, 154]. Most 
frequently, however, the design engineer wants to know the maximum stresses and 
deflections for centrally loaded circular arches. Again, it is convenient to use the 
concept of elastic strain energy and the theorems of Castigliano, which apply equally 
well to statically determinate and indeterminate structures. It will also be assumed 
that the arched members considered here have uniform cross sections and large 
radii of curvature in comparison with the radial thicknesses. The deflections are 
taken to be relatively small and the strain energy due to bending alone is used in 
the analysis. 

The easiest case is that of a simply supported circular arch under central load 
P as shown in Fig. 27.10. If we postulate that there is no friction at the supports 
and no constraint of any kind, the reactions can be obtained from a simple equation 
of statics. The bending moment at a section defined by 6 is written as follows. 

M = VR(cosa — cos 6) (27.29) 

The deflection of each support, if the section at 6 = 7r/2 is fixed, can be calculated 
directly 
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Integrating and substituting the limits yields 
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(27.31) 


where 


G x — 0.125[(7r — 2a)(l + 2 cos 2 a) — 8 cos a + 3 sin 2a] 


(27.32) 



Fig. 27.10 Simply supported circular arch under central load. 


